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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Reconended 
Guidelines  for  Safety  Inspection  of  Dams,  tor  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyse.^.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PHASE  1  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 

uses  Quad  Sheet: 

Stream: 

[(te  of  Inspection: 


.\ 


Moore  Don 
Virginia 

Pittsylvania  County 
Brosville,  Virginia  -  N.C. 
McGuff  Creek 
26  February  1*381 


The  Moore  Dam  is  an  earthfill  structure  about  400  feet  long  and 
22.7  feet  high  with  a  private  roadway  traversing  the  dam.*)  The  dam  is 
owned  and  maintained  by  Mr.  Robert  H.  Moore.  <^The  dam  is  classified  as 
small  size  with  a  significant  hazard  classification.  The  principal 
spillway  is  a  24-inch  corrugated  metal  pipe  drop-inlet  that  connects 
to  a  15-inch  corrugated  metal  pipe  which  passes  through  the  dam  at  low 
level.  The  emergency  spillway  is  an  open  channel  cut  at  the  left 
abutment.  The  reservoir  is  used  for  recreation  and  irrigation  by  the 
owner. 


Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  100  year  flood.  The  spillways  will  pass  24  percent  of 
the  PMF  or  100  percent  of  the  SDF  without  overtopping  the  crest  of  the 
dam.  The  spillway  is  adjudged  as  adequate.  _ 

The  visual  inspection  revealed  no  problems  in  need  of  immediate 
attention.  A  stability  check  is  not  required.  Maintenance  is 
performed  by  the  owner.  However,  there  is  no  regular  maintenance 
operations  program  or  warning  system.  It  is  recommended  that  a 
regular  maintenance  and  operations  program  be  instituted  with 
provisions  for  records  of  all  maintenance  performed.  It  is  also 
recommended  that  a  warning  system  be  established  and  that  the 
maintenance  items  listed  Section  7.2  be  accomplished  as  part  of  the 
regular  maintenance  program  within  the  next  12  months. 
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RESERVOIR 


OVERALL  VIEWS 
MOORE  DAM 

26  FEBRUARY  1981 


SECTION  1 


PROJECT  INFORMATION 

1.1  GENERAL; 

1.1.1  Authority ;  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection :  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  IV).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  Co  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances;  Moore  Dam  is  an  earthfill 
embankment  about  400  feet*  long  and  22.7  feet**  high.  The  crest  of 
the  dam  is  12  feet  wide  and  traversed  by  an  unpaved  private  roadway 
with  access  via  the  emergency  spillway.  The  dam  crest  elevation  rises 
uniformly  from  each  abutment  to  a  maximum  elevation  of  106.9  TBM***  at 
the  center  of  the  dam.  The  upstream  slope  is  2.5  horizontal  to  1 
vertical  (2.5H:1V)  above  the  waterline.  The  downstream  slope  is 
2.5H:1V  also. 

The  principal  spillway  is  an  ungated  24-inch  corrugated  metal  pipe 
(CMP)  located  about  5  feet  into  the  reservoir.  The  vertical  24-inch 
CMP  connects  to  a  15-inch  CMP  which  passes  through  the  dam  at  a  low 
level  and  discharges  at  the  toe  of  the  dam.  There  is  a  one  foot 
section  of  42-inch  diameter  CMP  serving  as  a  trash  guard.  The  trash 
guard  is  supported  by  three  metal  fingers  which  rest  upon  the 
principal  spillway  crest. 


*  Dam  length  is  measured  from  natural  ground  at  the  left  abutment  to 
natural  ground  at  the  right  abutment.  The  width  of  the  emergency 
spillway  is  not  considered  part  of  the  dam  length. 

**  Dam  height  is  based  on  the  difference  in  elevation  between  the 
streambed  at  the  toe  of  the  dam  and  the  maximum  height  on  the  crest* 

***  The  crest  of  the  drop-inlet  is  the  temporary  bench  mark  (TBM)  at 
elevation  100.0. 
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The  emergency  spillway  is  an  open  channel  cut  at  the  left 
abutment.  The  emergency  spillway  control  section  is  about  20  feet 
with  a  minimum  crest  elevation  of  101.8. 

1.2.2  Location :  Moore  Dam  is  located  approximately  one  mile 
southwest  of  Bachelors  Hall  which  is  10  miles  west  of  Danville, 
Virginia  on  Route  58. 

1.2.3  Size  Classification:  The  dam  is  classified  as  a  small  size 
structure  on  the  basis  of  its  height. 

1.2.4  Hazard  Classification:  There  is  a  mobile  home,  an 
uninhabited  outbuilding,  and  a  state  road  in  the  area  immediately 
downstream  from  the  dam,  such  that  its  failure  could  endanger  lives 
and  cause  economic  losses.  Therefore,  a  significant  hazard 
classification  is  given  to  the  structure  according  to  guidelines 
contained  in  Section  2.1.2  of  Reference  1,  Appendix  IV.  The  hazard 
classification  used  to  categorize  this  dam  is  a  function  of  location 
only  and  has  nothing  to  do  with  its  stability  or  probability  of 
failure. 


1.2.5  Ownership :  Moore  Dam  is  owned  by  Mr.  Robert  H.  Moore. 

1.2.6  Purpose :  The  dam  is  used  for  irrigation  and  recreation  by 
the  owner. 


1.2.7  Design  and  Construction  History:  The  dam  was  designed  with 
assistance  from  the  U.  S.  Department  of  Agriculture,  Soil  Conservation 
Service.  Limited  design  information  was  available  for  evaluation. 

The  data  is  included  in  Appendix  I.  Construction  of  the  dam  was 
completed  in  1974. 

1.2.8  Normal  Operational  Procedures;  Water  passes  automatically 
through  the  principal  and  emergency  spillways  as  the  reservoir  rises 
above  the  principal  spillway  intake  riser  and  the  emergency  spillway 
crest . 


1.3  Pertinent  Data; 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  0.464 
square  miles. 

1.3.2  Discharge  at  Dam  Site;  Maximum  flood  -unknown. 

Pool  level  at  lowest  on  dam  crest  of  (elevation  105.5): 


Principal  Spillway . . .  26  cfs 

Emergency  Spillway . . .  2488  cfs 


1*3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 
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TABLE  1 . I  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 

feet 

TBM 

Area 

(Acres) 

Reservoir 

Capacity 

Acre-  Watershed, 

feet  Inches 

Length, 

(miles) 

Top  of  Dam 

Highest  Point 

106.9 

13.9 

115.0 

4.6 

.42 

Lowest  Point 

105.5 

11.5 

90.0 

3.6 

.34 

Emergency  Spillway 
Ores  t 

101.8 

6.5 

60.0 

2.4 

.23 

Principal  Spillway 
Crest 

100.0 

5.1 

45.0 

1.8 

.19 

Stream  Bed  at  Toe 
of  Dam 

84.2 

— 

— 

— 

— 
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SECTTON  2 
ENGINEERING  DATA 

2.1  Design;  The  Soil  Conservation  Service  provided  design 
assistance  for  the  don.  Copies  of  the  initial  soil  investigation, 
estimated  of  watershed  discharge,  and  a  suggested  dam  cross  section 
were  available  (Appendix  I). 

2.2  Construction:  There  are  no  known  construction  records. 

2.3  Evaluation:  The  information  available  is  insufficient  to 
properly  evaluate  foundation  and  embankment  stability. 
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SECTION  3 


VISUAL  INSPECTION 

3. 1  Findings : 

3.1.1  General :  The  results  of  the  inspection  on  February  26,  1981  are 
recorded  in  Appendix  III.  At  the  time  of  the  inspection,  the  weather  was 
sunny  and  clear,  with  a  temperature  of  SO^F.  Ground  conditions  were 
moist.  The  reservoir  elevation  was  at  100  feet  TBM.  The  principal  spillway 
consists  of  a  15-inch  corrugated  metal  pipe  (CMP)  through  the  embankment, 
with  a  riser  24  inches  in  diameter  serving  as  the  intake  and  a  15-inch  CMP  as 
the  outlet.  The  emergency  spillway  is  an  earthen  channel  located  in  the  left 
abutment.  Flow  was  passing  through  only  the  principal  spillways  at  the  time 
of  the  inspection.  The  tailwater  elevation  was  85.2  feet  TBM.  There  are  no 
known  prior  inspection  reports. 

3.1.2  Embankment;  A  sketch  of  the  embankment  showing  a  cross  section 
and  crest  profile  is  provided  on  Plate  II,  Appendix  I.  A  plan  view  is  given 
on  Plate  III,  Appendix  I. 

The  embankment  is  in  good  condition.  There  are  no  signs  of  surface 
cracks,  unusual  movement,  or  misalignment.  A  wet  area  approximately  15  feet 
by  20  feet  was  observed  just  beyond  the  toe  of  the  dam  left  of  the  principal 
spillway  outlet.  Additionally  there  is  a  small  slough  in  the  stilling  basin 
bank  to  the  right  of  the  principal  spillway  outlet. 

There  are  two  broad  shallow  erosion  gullies  on  the  upstrean  edge  of  the 
dam  crest.  The  road  surface  along  the  crest  is  earth  with  very  sparse  grass 
cover  between  farm  implement  tracks.  Access  to  the  crest  is  via  the  earthen 
channel  emergency  spillway.  The  midpoint  of  the  dam  crest  between  the  two 
abutments  is  higher  than  the  abutments.  There  is  minor  erosion  from  wave 
action  because  there  is  no  riprap  on  the  upstream  face  of  the  embankment. 

The  upstream  face  above  the  normal  water  line,  and  the  downstream  face  have  a 
sparse  grass  cover  with  mixed  hardwood  and  pine  trees  growing  overall.  Some 
of  the  trees  have  trunk  diameters  of  3  inches.  No  foundation  drains  were 
observed. 


3.1.3  Principal  Spillway;  The  principal  spillway  intake  consists  of  a 
24-inch  corrugated  metal  pipe  riser.  The  trash  guard  is  a  one  foot  section 
of  42-inch  CMP  supported  by  three  metal  fingers  atop  the  24-inch  CMP  riser 
crest.  The  riser  is  connected  to  a  15-inch  CMP  passing  through  the 
embankment  at  a  low  level  and  discharging  into  the  stilling  basin  at  the  toe 
of  the  dam.  There  was  no  reservoir  drawdown  capability  observed. 


3-1 


3.1.4  Emergency  Spillway:  The  emergency  spillway  is  a  90-feet  wide 
(including  side  slopes)  earthen  channel  with  a  control  section  which  is 
approximately  20  feet  wide  located  in  the  left  abutment.  There  is  a  roadway 
in  the  emergency  spillway  outlet  channel  that  provides  access  to  the  dam 
crest.  The  roadway  begins  at  the  spillway  discharge  and  runs  longitudinally 
to  the  control  section  (the  smallest  cross-sectional  area)  at  which  point  the 
road  turns  up  to  the  crest.  The  unprotected  road  surface  has  caused  erosion 
along  the  entire  length  of  the  emergency  spillway  discharge  channel.  The 
discharge  channel  has  numerous  small  erosion  gullies,  bare  spots,  scattered 
brush  and  small  pine  trees,  and  intermittent  clusters  of  tall  grasses.  The 
approach  channel  also  has  a  cover  of  small  pine  trees,  clusters  of  tall 
grasses,  and  bare  spots. 

3.1.5  Instrumentation t  There  is  no  instrumentation  on  this  dam. 

3.1.6  Reservoir  Area;  The  slopes  of  the  watershed  are  mild,  variously 
covered  with  woods  and  cropland.  There  are  no  signs  of  reservoir  slope 
failure.  There  is  minor  shoreline  erosion.  Sedimentation  in  the  reservoir 
was  not  observed. 

3.1.7  Downstream  Channel t  The  channel  immediately  below  the  dam  is 
overgrown  with  trees  and  underbrush.  Beyond  this  obstructed  area  is  a  picnic 
area.  The  stream  continues  with  a  natural  wooded  streambed  through  terrain 
characterized  by  mild  slopes. 

3.1.8  Stilling  Basin;  The  stilling  basin  was  small  with  very  steep  side 
slopes.  There  was  a  slough  to  the  right  side  of  the  outlet.  These  side 
slopes  were  not  protected  by  riprap, 

3.2  Evaluation;  Overall,  the  dam  appears  to  be  in  good  condition. 
However,  the  inspection  revealed  certain  preventive  maintenance  items  which 
should  be  scheduled  as  part  of  an  annual  maintenance  program.  These  are: 

a.  Fill  and  compact  the  erosion  gullies  on  the  upstream  edge  of  dam 
crest.  These  areas  should  also  be  seeded. 

b.  Maintain  the  roadway  with  adequate  surface  material  (2-inches  of 
gravel)  to  prevent  rutting,  with  particular  attention  given  to  the  section 
within  the  emergency  spillway. 

c.  Cut  trees  and  underbrush  on  the  dam,  including  the  emergency 
spillway,  and  keep  the  embankment  and  spillway  mowed  to  maintain  grass  cover 
and  prevent  the  encroachment  of  underbrush.  Seed  any  bare  areas  exposed  by 
the  cutting  of  existing  vegetation.  All  trees  with  diameters  greater  than 
three  inches  should  have  the  root  ball  and  root  structure  removed  also.  All 
subsequent  holes  should  be  filled  with  well  compacted  soil  and  these  areas 
should  be  seeded  or  sodded. 

d.  Clear  underbrush  from  the  outlet  area  and  from  the  channel  below  it 
so  that  the  flow  of  water  is  not  obstructed. 
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e.  Dress  up  the  erosion  gullies  within  the  emergency  spillway  discharge 
channel  to  prevent  the  progressive  erosion  of  the  channel  and  hillside. 

f.  Install  a  staff  gage,  which  is  a  staff,  rod,  or  post  with  elevations 
indicated  on  it  permanently  mounted  in  a  lake  to  show  the  depth  of  the 
water.  It  should  be  of  sufficient  height  to  indicate  the  depth  of  flow 
through  the  emergency  spillway. 

g.  Fill  the  slough  right  of  the  principal  spillway  outlet  and  place 
riprap  on  the  banks  of  the  stilling  basin  to  protect  them  from  erosion. 

h.  The  wet  spot  left  of  the  principal  spillway  outlet  should  be 
monitored  for  any  increase  in  flows. 


3-3 


1 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedares ;  The  normal  storage  pool  elevation  is  about  100.0  feet 
TBM,  which  is  the  elevation  of  the  crest  of  the  24-inch  riser  intake  for  the 
principal  spillway.  Water  passes  automatically  over  the  crest  of  the  intake 
riser  as  the  water  level  in  the  reservoir  rises.  Ultimately  water  will  pass 
through  the  emergency  spillway  when  the  lake  level  rises  above  the  elevation 
of  its  crest. 


4.2  Maintenance! 
the  need  arises* 


General  maintenance  work  is  performed  at  the  dam  as 


4.3  Warning  System;  At  present  time,  there  is  no  warning  system  or 
evacuation  plan  for  Moore  Dam. 

4.4  Evaluation :  The  dam  does  not  require  an  elaborate  operation  and 
maintenance  program.  However,  a  program  should  be  initiated  to  help  detect 
and  correct  any  problems  that  might  occur.  An  annual  maintenance  program 
should  be  established  which  includes  but  is  not  limited  to  the  constant 
monitoring  of  any  wet  areas  as  well  as  seasonal  activities  such  as  mowing  and 
clearing. 

An  emergency  operation  and  warning  plan  should  be  developed,  to  include; 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation  from 
the  downstream  area  becomes  necessary. 

The  local  Emergency  Services  Coordinator  of  the  State  Office  Energy  and 
Emergency  Services  can  assist  in  the  preparation  of  an  Emergency  Warning  Plan. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC  DATA 

5.1  Design;  The  SCS  design  worksheet  entitled  "Peak  Rates  of 
Discharge  from  Small  Watersheds"  showing  the  design  25  year  peak 
discharge  was  available.  The  peak  25-year  discharge  was  shown  to  be 
176  cfs. 


5.2  Hydrologic  Records;  None  were  available. 

5.3  Flood  Experience;  Unknown. 

5.4  Flood  Potential ;  The  100  year,  1/2  PMF  and  PMF  were 
developed  by  use  of  the  HEC-1  computer  program  (Reference  2,  Appendix 
IV  and  routed  through  the  reservoir  by  use  of  the  NWS-Dambreak 
computer  progrmn  (Reference  3,  Appendix  IV).  Clark's  Tc  and  R 
coefficients  for  the  local  dt.'inage  area  were  estimated  from  basin 
characteristics.  The  appropriate  rainfalls  applied  to  the  developed 
unit  hydrograph  were  obtained  from  National  Weather  Service 
publications  (Reference  4  and  5,  Appendix  IV). 

5.5  Reservoir  Regulation;  Pertinent  dam  and  reservoir  data  are 
shown  in  Table  1.1. 

Water  passes  automatically  through  the  principal  and  emergency 
spillways  as  water  rises  above  their  crests. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a 
U.  S.  Geological  Survey  Quadrangle  Map.  Rating  curves  were  developed 
for  the  spillways.  In  routing  hydrographs  through  the  reservoir,  it 
was  assumed  that  the  initial  pool  elevation  was  at  100  T.B.M. 

5.6  Overtopping  Potential ;  The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
Table  5.1. 

5.7  Reservoir  Emptying  Potential;  An  eight-inch  shear  gate 
outlet  at  elevation  640.0  at  the  upstream  toe  of  the  dam  is  available 
for  dewatering  the  reservoir.  The  outlet  will  permit  withdrawal  at 
about  5.0  cfs  with  the  reservoir  at  normal  pool  and  essentially 
dewater  the  reservoir  in  about  11  days.  This  is  equivalent  to  an 
approximate  drawdown  rate  of  0.91  feet  per  day  based  on  the  hydraulic 
height  measured  from  normal  pool  divided  by  the  time  to  dewater  the 
reservoir. 


5.8  Evaluation ;  Based  on  the  size  (small)  and  hazard 
classification  (significant)  the  recommended  Spillway  Design  Flood  is 
the  100-year  to  1/2  PMF.  Based  on  the  risk  involved,  the  100  year 
flood  has  been  selected  as  the  SDF.  The  emergency  spillway  will  pass 
24  percent  of  the  PMF  or  100  percent  of  the  SDF  without  overtopping 
the  dam.  Therefore,  the  spillway  is  adjudged  as  adequate. 

Conclusions  pertain  to  present  day  conditions.  The  effects  of 
future  development  on  the  hydrology  has  not  been  considered. 


Table  5; 1  RESERVOIR  PERFORMANCE 


Normal  Hydrograph 


'  1/2  PMF 

PMF  i/ 

Xk6in 

Flow 

'  lOu  Year 

Peak  flow  c.f.s. 

Inflow 

.5 

911 

2056 

4112 

Outflow 

.5 

941 

1956 

3940 

Maximum  Elevation 

Feet,  TBM 

100.0 

104.8 

106.5 

107.4 

Non-Overflow  Section 
(Elevation  105.5)^/ 

Depth  of  Flow,  Feet 

- 

- 

1.0 

1.9 

Duration,  hours 

- 

- 

1.5 

2.9 

Velocity,  fps 

- 

- 

4.6 

6.4 

Tailwater  Elevation 

- 

- 

- 

Feet,  TBM 

85.2 

• 

• 

T7  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  from  the 
most  severe  combinations  of  critical  meterologic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region. 

l!  The  100-year  flood  has  one  chance  in  100  of  being  exceeded  in  any  given 
year. 

3/  Lowest  point  on  dam  crest. 

4/  Critical  velocity. 
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SECTION  6 


DAM  STABILITY 

6.1  Foandation  and  Abutmenta;  The  Moore  Dam  is  located  in  an 
area  underlain  by  sedimentary  rocks  of  Triassic  Age  within  the 
Piedmont  physiographic  province.  These  Triassic  sedimentary  rocks 
include  shales,  sandstones,  and  conglomerates  of  continental  origin. 

No  evidence  of  a  foundation  drainage  system  was  observed  at  the 
time  of  the  inspection,  and  the  design  information  provided  by  the 
Soil  Conservation  Service  did  not  indicate  one.  The  cross  section 
sketch  provided  by  S.C.S.  indicates  a  cutoff  trench  12  feet  wide.  A 
depth  for  the  cutoff  trench  is  not  given.  Mr.  Moore  indicated  that 
care  was  taken  to  locate  appropriate  material  from  which  to  construct 
the  dam,  and  presumably  the  contractor  would  have  used  the  more  clayey 
materials  available  on  the  site,  particularly  for  the  cutoff  trench. 

The  soils  in  the  vicinity  of  the  dam  site  are  typically  residual 
soils  formed  from  the  underlying  rock.  The  depth  of  the  surface  layer 
and  the  zone  of  weathered  rock  may  be  relatively  deep  in  the  area,  so 
It  is  likely  that  the  dam  rests  on  residual  or  soft  weathered  parent 
material,  rather  than  on  hard  bedrock.  However,  the  clayey  nature  of 
the  soils  at  the  site  is  such  that  they  would  tend  to  provide  a  highly 
imperious  foundation  material. 

The  clays  here  are  of  medium  to  high  compressibility  and  of  medium 
to  high  susceptibility  to  volume  changes  with  moisture  variations, 
hence  excessive  settlement  can  be  a  problem  in  construction 
activities.  However,  the  potential  problems,  which  may  be  caused  by 
these  characteristics,  can  be  largely  alleviated  if  reasonable  care  is 
taken  during  the  construction  process  to  minimize  the  disturbance  of 
excavated  areas  prior  to  the  placement  of  fill  material  and  to  avoid 
undue  wetting  of  foundation  areas  and  material  to  be  used  as  fill. 

The  dam  appears  to  have  been  constructed  in  a  satisfactory  manner,  and 
the  inspection  revealed  no  evidence  of  deficiencies  related  to  its 
foundation  or  abutments. 

6.2  Embankment; 

6.2.1  Materials :  Information  provided  by  S.C.S.  included  boring 
logs  for  six  soil  borings  made  at  the  dam  site.  These  are  presumably 
hand  auger  borings,  as  the  maximum  depth  is  36  inches.  The  soil 
profiles  revealed  by  these  borings  show  a  predominance  of  silt,  silty 
clay  loam,  and  clay  loam,  under  the  Soil  Taxonomy  system  of 
classification  used  by  the  Soil  Conservation  Service.  The  location 
plan  for  these  borings  does  not  indicate  specific  borrow  areas,  but 
probably  much  of  the  material  was  taken  from  the  area  presently 
covered  by  the  lake  and  the  energency  spillway.  The  owner  indicated 
that  the  hillside  along  the  left  shoreline  proved  to  be  a  favorable 
borrow  area. 
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On  the  basis  of  a  review  of  the  S.C.S.  data  and  observations  made 
during  the  inspection,  the  area  soils  would  be  classified,  under  the 
Unified  classification  system,  as  clays  and  silty  clays  of  medium  to 
high  plasticity.  The  dam  is  considered  to  be  homogeneous,  or 
constructed  of  similar  materials  throughout. 

6.2.2  Stability ;  There  were  no  stability  calculations 
available.  The  dam  is  22.8  feet  high  with  a  crest  width  of  12  feet. 
The  upstream  slope  is  2.5H:1V  and  the  downstream  2.SH:1V.  The  dam  was 
designed  for  a  normal  pool  elevation  of  100.0  TBN.  The  maximum 
storage  pool  is  101.9,  the  elevation  of  the  emergency  spillway.  The 
upstream  slope  has  never  experienced  a  rapid  drawdown,  although  it 
would  be  subject  to  one  if  the  eight-inch  shear  gate  outlet  were 
opened,  as  the  rate  of  drawdown  would  be  0.91  feet  per  day,  somewhat 
greater  than  the  0.6  feet  per  day  recommended  as  the  maximum  rate  of 
drawdown.  The  dam  has  been  subjected  to  the  maximum  control  storage 
pool  (water  at  the  crest  of  or  flowing  through  the  emergency  spillway) 
on  several  occasions,  with  no  ill  effects  other  than  possible  erosion 
to  the  emergency  spillway  channel.  Actually  erosion  damage  in  the 
emergency  spillway  area  is  probably  largely  the  result  of  surface 
runoff  and  vehicle  traffic,  in  view  of  the  infrequency  of  spillway 

f lows . 

According  to  the  guidelines  presented  in  Design  c2  Small  Dams, 

U.  S.  Department  of  the  Interior.  Bureau  of  Reclamation,  the  slopes 
recommended  for  a  homogeneous  small  dam  of  similar  material  subjected 
to  a  rapid  drawdown  are  3.5H:1V  upstream  and  2.5H:1V  downstream.  The 
recommended  crest  width  for  this  height  is  14.5  feet.  Based  on  these 
guidelines,  the  Moore  Dam  has  an  adequate  downstream  slope,  and 
inadequate  upstream  slope,  and  a  crest  width  a  few  feet  less  than 
desirable. 

6.2.3  Seismic  Stability;  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  dam  is  considered  to  have  no  hazard  from 
earthquakes  provided  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation;  There  is  insufficient  information  to  completely 
evaluate  the  stability  of  the  dam.  However,  the  visual  inspection 
revealed  no  apparent  instability.  Based  on  the  visual  inspection,  the 
foundation  is  considered  sound.  Based  on  the  Bureau  of  Reclamation 
guidelines,  the  downstream  slope  is  adequate  and  the  crest  width  and 
upstream  width  are  inadequate.  There  is  no  seepage  on  the  downstream 
face  above  the  toe  of  the  dam  or  evidence  of  other  problems  stemming 
from  the  narrowness  of  the  crest  or  the  steepness  of  the  upstream 
slope.  The  steepness  of  the  upstream  slope  would  possibly  be  a 
problem  if  the  low  level  gate  outlet  were  to  be  opened,  as  the  greater 
than  optimum  drawdown  could  conceivably  precipitate  a  failure  of  the 
upstream  slope.  Although  such  a  failure  would  necessitate  some  repair 
work,  it  is  unlikely  that  it  would  cause  a  complete  breach  of  the  dam. 


as  at  the  time  of  its  likely  occurrence,  the  pool  level  would  be 
relatively  low.  The  embankment  is  considered  stable  in  both  ^s 
normal  pool  and  maximtim  storage  pool  operations.  In  addition, 
overtopping  is  not  a  problem,  as  the  dam  will  not  be  overtopped  by  the 
spillway  design  flood  (100-Year  Flood).  Stability  calculations  are 
not  required. 


I 
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SECTION  7 


ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment;  Engineering  data  was  not  available  to  adequately 
assess  the  condition  of  the  dam.  The  visual  inspection  revealed  no  findings 
that  proved  the  dam  to  be  unsound.  Overall,  the  dam  is  in  good  condition. 
There  is  no  regular  maintenance  operations  program  formalized  and  no 
emergency  operation  and  warning  plan.  Corps  guidelines  indicate  the 
appropriate  Spillway  Design  Flood  (SDF)  for  this  dam  (small  size  and 
significant  hazard)  is  the  100  year  flood.  The  spillway  will  pass  24  percent 
of  the  PMF  and  100  percent  of  the  SDF  without  overtopping  the  dam.  Therefore 
the  spillway  is  adjudged  as  adequate. 

A  stability  check  of  the  dam  is  not  required. 

7.2  Recommended  Remedial  Measures;  It  is  recommended  that  the  regular 
maintenance  operations  program  be  formalized  for  future  reference.  A  formal 
emergency  procedure  should  be  prepared  and  furnished  to  those  responsible  for 
maintaining  the  dam  in  a  safe  condition.  This  should  include  how  to  operate 
the  dam  during  an  emergency,  and  »dio  to  notify,  including  public  officials  in 
case  evacuation  from  the  downstream  area  is  necessary.  The  local  Emergency 
Services  Coordinator  of  the  State  Office  of  Energy  and  Emergency  Services  can 
assist  in  the  preparation  of  an  Emergency  Warning  Plan.  Also,  the  inspection 
revealed  the  following  maintenance  items  that  should  be  scheduled  by  the 
owner  during  a  regular  maintenance  period  within  the  next  12  months: 

a.  All  trees  and  saplings  and  underbrush  on  the  upstream  and  downstream 
faces  of  the  dam  and  emergency  spillway  should  be  cut  even  with  the  ground  to 
prevent  the  eventual  deterioration  of  the  dam  by  root  systems.  All  trees 
with  diameters  greater  than  three  inches  should  have  the  root  ball  and  root 
structure  removed.  The  subsequent  holes  should  be  filled  with  well  compacted 
soil  and  then  seeded  or  sodded. 

b.  Eroded  areas  on  the  upstream  face  and  dam  crest  should  be  filled  with 
compacted  soil  and  seeded. 

c.  Maintain  roadway  across  the  crest  of  the  dam  and  within  the  emergency 
spillway  with  adequate  surface  (2-inches  of  gravel)  material  to  prevent 
rutting,  with  particular  attention  given  to  the  emergency  spillway. 

d.  Monitor  upstream  face  for  erosion  and  make  repairs  as  it  becomes 
necessary. 

e.  Continue  mowing  the  dam  area  to  maintain  the  grass  cover  and  prevent 
the  encroachment  of  underbrush.  Any  bare  areas  exposed  by  the  initial 
cutting  and  clearing  should  be  seeded  to  establish  good  cover. 

f.  Dress  up  the  erosion  gullies  in  the  emergency  spillway  channel  to 
prevent  progressive  erosion  of  the  discharge  channel  and  hillside.  The 
eroded  material  should  be  replaced,  compacted,  and  seeded. 
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g.  Install  a  staff  gage,  which  is  a  staff,  rod,  or  post  with  elevations 
indicated  on  it  pemanently  mounted  to  show  the  depth  of  the  water.  It 
should  be  of  sufficient  height  to  indicate  the  depth  of  flow  through  the 
emergency  spillway. 

h.  Place  riprap  around  the  banks  of  the  stilling  basin  to  protect  them 
from  erosion.  Fill  the  sloughed  area  to  the  right  of  the  emergency  spillway. 

i.  Monitor  the  wet  area  just  beyond  the  toe  of  the  dam  left  of  the 
principal  spillway  outlet  for  any  increase  in  flow. 
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APPENDIX  I 
MAPS  AND  DRAWINGS 
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APPENDIX  II 
PHOTOGRAPHS 


PHOTO  *1  CREST  OF  DAM 


PHOTO ^2  UPSTREAM  FACE 


PHOTO  *4  PRINCIPAL  SPILLWAY 
INTAKE  STRUCTURE 


•O  ‘rJ 

c  M-l 
a 

•o 
n  V 
0)  u 
•w  o 

r-l  <8 
I-H  Ou 

3  f 

60  O 

u 

c 

O  J=  • 
•fl  4J  *0 
ta  'H  0) 
O  »  d> 
U  « 

0)  f  4) 

60  Vi 
3 

1-1  O  -O 

•t4  .-I  e 

6k  «  « 


0)  £ 
C  f  60 
o  4J  3 

•r4  O 

(6  <*-1  t-l 

o  o  to 

4)  i-l  f-i 
^  os  r-l 

O  Vi  e 
rK  y  0) 
1^ 

(«  E  (I) 
£  <0 
o)  4s  n 
Vi  -H 
*0  u 
<8  (6  0) 
O  &  Vi 
Vi  3  V 

§  s 

4J  • 
C  4J 

«  o  c 
Vi  « 
<8  OS  B 
V  ^ 
8)  B 
Vi  i-l  <8 

W  i-l  ^ 

e  3>g 


« 

> 

I-l  0) 

•H  ^  C 

a  a 

01  -3  ,3 
V 

r-l  «  3 

CB  3  -n 
0<  18  CO 
•r<  O  « 

u  ^ 
e  >» 

*fl  I— I  60 

M  C 
Q.  18  >1-1 
JO  1-4 
0)  O  I-l 
X  Vi  irl 
4J  O.  U 
m 

>u  a 
O  18  V 
»  JC 
4J  4J 

j:  u 

60  «  ivi 
•H  jB  O 
Vi  U 

C 

V  4-1  O 
£  a»  -rl 
4J  I-l  16 
4J  O 
O  3  Vi 
u  O  V 


o 

G 

4J 

O 

• 

c 

01 

4J 

U 

o 

c 

G 

G 

o 

0) 

4J 

>N 

•o 

P 

G 

<d 

60 

0) 

4J 

> 

CO 

JO 

4J 

O 

3 

« 

Wi 

JO 

0) 

o 

o 

v 

Vi 

u 

0) 

CV 

0 

c 

•H 

iU 

0 

3 

4J 

•B4 

3 

4J 

CO 

» 

G 

CO 

• 

0 

4) 

4J 

U 

3 

O 

O 

CO 

00 

u 

(0 

0) 

u 

o 

u 

(d 

Pk 

o 

•  c 

4J  0) 
B  V 

V  » 
E  4J 
6  V 
60  JO 

•  H 

I-l  c 

18  irl 

to 

•rJ  4J 

E  0> 
V 

UJ  V4 

O  O 

to  V 

e  j: 

60  VI 

to  U-l 
o 
o 

C  VI 

e 

V  -H 

Vi  O 

V  a 
»  TJ 

•H 

w  B 

Vi 

V  V 


g 

VI  a 
C  TS 
V 

Vi  B  0) 
01  V  J= 

jB  I-l  VI 
VI  CV 
•rl  B  *41 
0)  *14  O 


C  E  4J 
81  tl  OS 
JB  a  V 
VI  ifi  h 

u 

Vi  JC 

V  VI  0) 

j:  jr 

60  »  VI 
•rj 

JC  >0  to 
a  81 
to  O  0) 
•H  Vi  Vi 
0) 

0)  VI  > 
4J  Vi  c8 
C  — I  Vi 
81  -O  VI 

E  ^ 

4J  <  to 

3  B 

JO  O 

18 

4.1  4J 

p  B  18 

»  81  VI 

VI  B  e 

4J  V 
81  3  -3 
je  Ji  C 
4J  3  ii-l 


RIPRAP  FAILURES  There  is  no  riprap  on  the  upstream  face  Place  riprap  in  Che  stilling 

of  the  embankment.  There  is  also  no  basin, 

riprap  protecting  the  stilling  basin 
from  erosion. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


butt  and  root  system  removed 
The  subsequent  holes  should 
be  filled  with  well 
compacted  soil  and  seeded  or 
sodded. 
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